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Linguistic intuitions and beyond
W illem  J.M . Levelt
W h e n  I w ro te  m y p a p e r  for Advances, I was fa sc in a te d  by th is  
‘c h a p te r  o f  p sy c h o lo g y ’ l ingu is ts  h a d  been  w r i t in g  w i th o u t  
ask ing  an y  of  us, p sy ch o lo g is ts ,  for p e rm iss io n .  In m y s h o r t  
ca ree r  as a p s y c h o p h y s ic i s t /m a th e m a t ic a l  p sy ch o lo g is t  I h a d  
never com e across  t ree - l ike  r e p re s e n ta t io n s ,  b u t  in th is  
c h a p te r  th e y  p ro l i fe ra te d .  W h a t  d id  th e y  re p re se n t?  
S y n ta c t ic  s t ru c tu re s  in th e  m in d .  A nd  w h a t  k in d  of  d a ta  
were th e y  b ased  on? L ingu is t ic  in tu i t io n s ,  g ra m m a t ic a l i ty  
ju d g m en ts .  T h e  ro u te  from  ju d g m e n ta l  d a ta ,  such  as 
s im ila r i ty  ju d g m e n ts ,  to  a b s t r a c t  r e p re s e n ta t io n s  was a 
b ea te n  p a th  for me, b u t  th e  re su l t in g  r e p re s e n ta t io n s  h a d  
always b een  sp a t ia l ,  m o s t ly  E u c lid ian  ones (Levelt  e t  al., 
1966). H ere  was a new  ta sk  for me: co l lec t ing  sy n ta c t ic  
in tu i t io n s  a n d  d e v e lo p in g  a m a th e m a t ic a l  p ro c e d u re  to  m ap  
th e m  o n to  s y n ta c t ic  trees .  T h e  d a ta  I s t a r t e d  to  co llec t  were 
s u b je c t s ’ ju d g m e n ts  on  th e  degree  of  sy n ta c t ic  re la te d n e ss  
b e tw een  th e  w ords  in a se n te n c e ,  so -ca lled  co h es io n  d a ta .  In 
the  se n te n c e  In o ’s birthday is in October th e  sy n ta c t ic  
re la te d n e ss  b e tw een  in o ’s a n d  birthday will be ju d g ed  to  be 
s t ro n g e r  th a n  th e  re la t io n  b e tw e e n  is a n d  in. T h is  was new  
s tu f f  (Levelt,  1 9 6 9 ) ,  b u t  I m issed  th e  b o a t  for th e  m a t h e ­
m atica l  p ro c e d u re .  H ere  S teve Jo h n so n  (1 9 6 7 )  cam e up  w ith  
an e le g a n t  m a p p in g  a lg o r i th m  t h a t  d id  exac tly  w h a t  was 
n eeded .
W o u ld  b eh av io ra l  d a ta  on se n te n c e  re c o g n i t io n  show  the  
sam e l a t e n t  h ie ra rch ica l  s t ru c tu re ?  Yes, w h en  su b jec ts  r e p r o ­
d u ced  se n te n c e s  t h a t  were p re s e n te d  in w h i te  no ise , th e  c o n ­
d i t io n a l  p ro b a b i l i t ie s  t h a t  w o rd  / was co rrec t ly  r e p ro d u c e d  if 
w ord  i was co rrec t ly  r e p ro d u c e d  m a p p e d  n ice ly  o n to  tree  
s t ru c tu re s .  T h ese  s t ru c tu re s  re f lec ted  th e  m a jo r  c o n s t i tu e n t s  
of th e  se n te n c e  (Levelt,  1970).  N ow , c learly , l in g u is ts  were 
n o t  w a i t in g  for b e h a v io ra l  d a ta  o f  th is  k ind .  T ill  th e  p re s e n t  
day  th e y  m o s t ly  rely  on th e i r  own l in g u is t ic  in tu i t io n s .  A t 
the  t im e ,  th e  ta c i t  a s s u m p t io n  was t h a t  th e se  in tu i t io n s  are
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an  a lm o s t  d i re c t  exp ress ion  o f  o n e ’s u n d e r ly in g  l in g u is t ic  
c o m p e te n c e ,  w h ich  a f te r  all was th e  explanandum  o f  l i n ­
gu is tics .  T h is ,  I rea l ized ,  was no m ore  th a n  a c o n v e n ie n t  
i l lus ion . In a s im p le  d e m o n s t r a t io n  e x p e r im e n t  I sh o w ed  
t h a t  t r a in e d  l in g u is ts  w ere  h o p e le ss ly  c o n fu se d  a b o u t  th e  
g ra m m a t ic a l i ty  o f  p e t  exam ples  in th e i r  ow n l in g u is t ic  
l i te ra tu re .  I c o n c lu d e d  t h a t  th e re  is “a c o m p le te  ab sen ce  of 
a rg u m e n ts  in th e  l i t e r a tu re  in favor of  th e  th es is  t h a t  
l in g u is t ic  in tu i t io n s  reveal th e  u n d e r ly in g  l in g u is t ic  
c o m p e te n c e ” a n d  g e n e ro u s ly  ad v ised  l in g u is ts  on how  th e y  
co u ld  m in im iz e  th e  p i tfa l ls  o f  in tu i t iv e  ju d g m e n ts  (Levelt,  
1972) .  T h a t  th e  m a jo r  em p ir ica l  base  for l in g u is t ic s  was in 
d eep  t ro u b le  was reco g n ized  by m a n y  co lleagues  (see the  
m arv e lo u s  review  by S ch ii tze ,  1 9 9 6 ) ,  a m o n g  th e m  T o m  
Bever (1 9 7 0 )  in Advances , b u t  w h a t  sh o u ld  be d o n e  a b o u t  it? 
Labov (1 9 7 5 )  co rrec t ly  p le a d e d  for th e  use o f  p r im a ry  d a ta ,
i.e. real u t te r a n c e s ,  w h e re v e r  poss ib le .  H e to o  gave g en e ro u s  
adv ice  a b o u t  th e  use o f  g ra m m a t ic a l i ty  ju d g m e n ts ,  w h ich  
was o f te n  c i ted  b u t  never  fo llow ed up.
B u t w h a t  if l in g u is ts  w o u ld ,  by som e m ira c u lo u s  d e v e l ­
o p m e n t ,  dec ide  to  a d h e re  to  n o rm a l  sc ien t i f ic  s t a n d a r d s  of 
d a ta  a c q u is i t io n ?  H o w  co u ld  re l iab le  in tu i t iv e  d a t a  b e a r  on 
th e i r  th e o r ie s?  T h is  so u n d s  like la b o r in g  an  o b v io u s  p o in t .  
T o  k n o w  for sure  t h a t  a* is a g ra m m a t ic a l  s e n te n c e  a n d  t h a t y  
is n o t ,  is th e  m o s t  e le m e n ta ry  s u p p o r t  for g ra m m a r  G t h a t  
g e n e ra te s  x  b u t  n o t j ; .  B u t it  is n o t  so obv ious .  A ny  g ra m m a r  
G ’ t h a t  is w eak ly  e q u iv a le n t  to  G will be s u p p o r t e d  by p r e ­
cisely  th e  sam e d a ta .  So, how  to  d is t in g u is h  b e tw e e n  G a n d  
G ?  G r a m m a t ic a l i ty  ju d g m e n ts  are  to  no avail.  A nd  I su sp e c t  
t h a t  th is  is m ore  o f ten  th a n  n o t  th e  th e o re t ic a l  g a m b i t  in 
l in g u is t ic s .  T h e  te n s io n  b e tw e e n  a l te rn a t iv e  th e o r ie s  is 
a lm o s t  n ev e r  o f  th e  k in d  “y o u r  th e o ry  c a n n o t  g e n e ra te  
s e n te n c e  X, b u t  m in e  c a n ”. R a th e r ,  th e  f igh t is a b o u t  s t r u c ­
tu ra l  a n d  e x p la n a to ry  ad e q u a c y .  W h a t  k in d  o f  in tu i t iv e  d a ta  
w o u ld  one  n eed  in s u p p o r t  o f  a t h e o r y ’s s t ru c tu ra l  
a d e q u a c y ?  (I will leave e x p la n a to ry  a d e q u a c y  to  B re ssa n o n e  
r e in c a rn a te d ) .  S t ru c tu ra l  in tu i t io n s .  W h a t  are  th e  co h e s io n s  
we i n tu i t  b e tw e e n  w o rd s  or c o n s t i t u e n t s  in a s e n te n c e ?
T h e se  are ju s t  th e  k in d  of  in tu i t io n s  I a n a ly z e d  in m y p a p e r  
for Advances. T h e y  tell us s o m e th in g  a b o u t  s e n te n c e  structure 
a n d  a t  th is  p o in t  d i f f e re n t  th e o r ie s  com e up  w ith  q u i te  
d i f f e re n t  so lu t io n s .  B u t  for co h e s io n  d a ta  it  is m u ch  less
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t r a n s p a r e n t  th a n  for g ra m m a t ic a l i ty  d a ta  how  th e y  w o u ld  
b e a r  on a th e o ry  or  how  th e y  w o u ld  dec ide  b e tw e e n  
d e sc r ip t iv e ly  e q u iv a le n t  b u t  s t ru c tu ra l ly  d i f f e re n t  th eo r ie s .
T h is  p ro b le m  I se t  o u t  to  solve in Levelt  ( 1 9 7 4 ) ,  Vol. III. 
Fo llow ing  s t a n d a r d  p rac t ice  in m e a s u re m e n t  th e o ry ,  I 
d e v e lo p e d  an  in t e r p r e t a t io n  th e o ry  t h a t  co u ld  m e d ia te  
b e tw e e n  l in g u is t ic  th e o ry  a n d  o b se rv a t io n a l  co h es io n  d a ta .  
For a c o n te x t  free g ra m m a r ,  for in s ta n c e  (a n d  leav ing  d e ta i ls  
a s id e ) ,  th e re  w o u ld  be a co h es io n  fu n c t io n  such  t h a t  th e  
c o h e s io n  of  a c o n s t i t u e n t  was always sm a lle r  t h a n  th e  
co h e s io n  of  an  e m b e d d e d  c o n s t i tu e n t .  H en ce ,  for In o ’s 
birthday is in October th e  c o n s t i t u e n t  in October is m ore  
cohes ive  th a n  th e  c o n s t i t u e n t  is in October. I th e n  d e f in e d  th e  
co h e s io n  b e tw e e n  tw o e le m e n ts  (w ords , c o n s t i tu e n t s )  as th e  
co h e s io n  va lue  o f  th e  sm a l le s t  c o m m o n  c o n s t i tu e n t .  H en ce ,  
th e  co h e s io n  of  th e  p a i r  (is, in) is th e  co h e s io n  va lue  o f  th e  
c o n s t i t u e n t  is in October, w h e reas  th e  co h es io n  o f  th e  p a i r  (in, 
October) is th e  co h e s io n  va lue  of  th e  c o n s t i t u e n t  in October. 
S ince  in October is e m b e d d e d  in is in October, th e  p a i r  (in, 
October) sh o u ld  be in tu i t e d  as m ore  cohes ive  th a n  th e  p a ir  
(is, in).  Such  o rd e r  re la t io n s  cou ld  th e n  be e x p e r im e n ta l ly  
te s te d .  N o t ic e  t h a t  th is  goes b e y o n d  th e  a p p l ic a t io n  of 
h ie ra rc h ic a l  c lu s te r in g  a lg o r i th m s  - in fac t th e y  have  b eco m e  
su p e r f lu o u s .  I t  t u r n e d  o u t  t h a t  m y e x p e r im e n ta l  co h es io n  
d a ta  s t ro n g ly  v io la te d  a c o n te x t  free g ra m m a r .  T h e y  w ere  on  
g rac ious  sp e a k in g  te rm s  w ith  an  Aspects-type  t r a n s f o r m a ­
t io n a l  g ra m m a r ,  b u t  m o s t  c o n s o n a n t  w i th  a t r a n s f o r m a t io n a l  
g ra m m a r  w i th  a d e p e n d e n c y - ty p e  base . T h is  a p p ro a c h ,  I 
believe, is still e m in e n t ly  a p p l ic a b le  to  a c o m p a r is o n  of  m ore  
re c e n t  th e o r ie s ,  b u t  a p a r t  from  th e  ex ce l len t  d o c to ra l  
d i s s e r ta t io n  of  Eric Schils  (1 9 8 3 )  no  fu r th e r  w o rk  has  b een  
r e p o r te d  a lo n g  th e se  lines.
T h r o u g h o u t  th e se  p u b l ic a t io n s  I h a d  k e p t  to  m y c la im  
th a t  l in g u is t ic  in tu i t i n g  was a k in d  of  b e h a v io r ,  r a th e r  t h a n  a 
c la i rv o y a n t  w in d o w  on l in g u is t ic  c o m p e te n c e .  A n d  as Bever 
(1 9 7 0 )  re m a rk e d ,  th is  in v i te s  th e  s tu d y  o f  th e  in tu i t io n a l  
p rocess  itself. M y  u l t im a te  f l i r ta t io n  w i th  l in g u is t ic  
in tu i t io n s  was ju s t  th a t .  V a r io u s  s tu d ie s  h a d  m a d e  it  l ike ly  
th a t  in m a k in g  a g ra m m a t ic a l i ty  ju d g m e n t  a b o u t  a s e n te n c e ,  
the s u b je c t  w o u ld  im ag in e  a s i tu a t io n  in w h ich  th e  s e n te n c e  
cou ld  be u t te r e d .  T h e  ease  o f  im a g in in g  such  a s i tu a t io n  
w ould  ( c o - )d e te rm in e  th e  a c c e p ta b i l i ty  o f  th e  s e n te n c e .  T h is
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w o u ld  p re d ic t  t h a t  a h ig h - im ag ery  p h ra se  w o u ld  be 
ex p e r ien ced  as m ore  g ra m m a tic a l  th a n  a s t ru c tu ra l ly  
e q u iv a le n t  low -im agery  p h rase .  Levelt e t  al. (1 9 7 7 )  show ed  
t h a t  to  be the  case, a n d  s t ro n g ly  so. M ore  im p o r ta n t ,  
how ever,  was the  q u e s t io n  how  m uch  o f  such  in te r p r e ta t io n  
was invo lved  in a g ra m m a t ic a l i ty  ju d g m e n t .  Real, a l l -ou t ,  
full in te rp re ta t io n ?  T o  te s t  th is ,  th e  sam e m a te r ia ls  were 
used  in a p a ra p h ra s e  task ,  w h ich  d id  req u ire  full 
in te rp r e ta t io n .  In b o th  ta sk s  re a c t io n  t im es  w ere  m easu red .  
It tu rn e d  o u t  t h a t  th e  im agery  v a r iab le  h a d  a s u b s ta n t ia l ly  
s t ro n g e r  effect on p a ra p h ra s e  re a c t io n  t im es  th a n  on 
a c c e p ta b i l i ty  ju d g m e n t  re a c t io n  t im es .  T h is  show s t h a t  
g ra m m a t ic a l i ty  ju d g m e n ts  involve less th a n  full s e m a n t ic  
in te rp r e ta t io n s .  B ut how  m uch  less? N o b o d y  know s
I am  now  reach in g  m y 1500  w o rd  l im it  for th is  p ap e r ,  b u t
I am  on ly  seven years  from  B ressanone .  W h a t  h a p p e n e d  
d u r in g  th e  nex t  tw o decades?  T h e  M ax P lan ck  S oc ie ty  
p ro v id e d  me w ith  ‘a g ra n t  for l i fe ’ a n d  an ever-g row ing  te a m  
of b r i l l ia n t  s tu d e n t s  a n d  co lleagues  -  a m o n g  th e m  Ino  Flores 
d ’Arcais. L ingu is t ic  in tu i t io n s  were still a r o u n d  in o u r  in i t ia l  
w ork  on l in g u is t ic  aw aren ess  in c h i ld re n ,  b u t  I d e c id e d  to  
c o n c e n t r a te  on th e  m o s t  e n ig m a t ic  o f  all h u m a n  b e h a v io r ,  
speak in g .  I w o u ld  have  giggled if a n y o n e  h a d  p re d ic te d  t h a t  
in B ressan o n e .  B u t have  I los t  m y fa sc in a t io n  a b o u t  t h a t  
‘c h a p te r  of p sy c h o lo g y ’? N o, I h a v e n ’t. It  is still alive a n d  
k ick in g  (see Levelt, 1995).
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